Abstract. PVP was added to Mg-Ni hydrogen storage alloy (Mg 95 Ni 5 ) by stirring and centrifugation process. The effect of PVP additive on hydrogen absorption/desorption property of Mg 95 Ni 5 was investigated. The results showed that the addition of PVP did not change the phase structure of Mg 95 Ni 5 . The saturated hydrogen absorption capacities of Mg 95 Ni 5 -10 wt% PVP are 1.19 wt% at 373 K , 2.04 wt% at 423 K, 2.31 wt% at 473 K and 2.39 wt% at 523K, respectively, within 1 h. The samples had good hydriding kinetics at 423, 473 and 523 K, which reach their saturated hydrogen absorption capacity within 500 s. The hydrogen desorption capacity of 2.25 wt% was reached at 523 K.
Introduction
Magnesium, with its high hydrogen storage capacity (7.6 wt.%), abundant resources, low environmental impact and low cost, attracts considerable investigations as the hydrogen storage medium for vehicular applications [1] . Hydriding combustion synthesis (HCS) proposed in 1997 by Akiyama et al. [2] is regarded as an innovative processing for the preparation of magnesium-based alloy hydrides. This method combines combustion synthesis and hydriding of the alloys into a single process by employing the hydrogen atmosphere during the sintering of the metallic powder mixture of Mg and Ni [3] . It has the advantages of short processing time, low energy requirement and high activity of the products [4] . Apart from HCS, mechanical milling (MM) is an effective method to prepare nanostructured or nanocrystallized magnesium-based materials in expectation of promoting the composite formation or improving kinetic properties. HCS and MM were combined (i.e., HCS + MM) to prepare a novel nanostructured magnesium-based materials with improved hydriding properties. The HCS + MM product of Mg 95 Ni 5 reaches its saturated hydrogen capacity of 4.88 wt% at the initial hydrogen pressure of 3.0 MPa even in 100 s at 373 K [5, 6] . However, the excellent hydrogen storage properties could only maintain for several cycles. In our previous study, the addition of PVP improved the stability of nanostructured magnesium-based materials. In this paper, Mg 95 Ni 5 -10 wt% PVP sample was prepared and corresponding hydrogen storage performances were studied.
Experimental
The starting powders of Mg power (99 wt% in purity and <44 µm in diameter), Ni powder (99 wt% in purity and 2-3 µm in diameter), and polyvinylpyrrolidone(PVP) powder (>95 wt% in purity, Sinopharm) were commercially obtained.
Mg and Ni powders with atomic compositions of 95:5 were homogenized by ultrasonic vibration in acetone for 60 min. After completely drying in air, the powders were used directly for HCS. Firstly, the sample was heated to 853 K with a rate of 10 K/min under 2 Mpa hydrogen pressure and held for 1 h. Then, it was cooled to 613 K and held for 4 h. Finally, it was cooled to room temperature. The as HCSed product was mechanically milled (MM) for 10 h with a rotating rate of 400 rpm in planetary milling equipment under 0.1 MPa argon atmospheres and the ball to powder ratio was 40:1 . The sample prepared by HCS and MM denoted as Mg 95 Ni 5 . The as milled sample was mixed with PVP in a 200 mL single neck round bottom flask with a weight ratio of 95: 5, and then acetone (20 mL) was added into the flask. After 1 h of stirring at room temperature, the mixture was isolated by centrifugation and dried by vacuum pumping to remove residual acetone. The product was denoted as Mg 95 Ni 5 -10 wt% PVP.
The hydrogen storage property was measured by heating the specimen in the evacuated sample chamber at a rate of 10 K/min. The temperature and the pressure changes in the sample chamber were diditally recorded at a regular interval of 6 s; as a result the amount of hydrogen changed as a function of temperature can be derived.
X-ray diffraction measurements were performed using a diffractometer (SmartLab TM, Rigaku, Tokyo, Japan) with Cu K α radiation (45 kV and 35 mA). The hydrogen absorption curves of Mg 95 Ni 5 -10 wt% PVP at 373, 423, 473 and 523 K under 3.0 MPa hydrogen pressure were showed in Fig.2 (a) . As seen in Fig.2 (a) , the samples have fast hydriding rates at 423, 473 and 523 K, which reach their saturated hydrogen absorption capacity within 500 s. The saturated hydrogen absorption capacities of Mg 95 Ni 5 -10 wt% PVP are 1.19 wt% at 373 K , 2.04 wt% at 423 K, 2.31 wt% at 473 K and 2.39 wt% at 523K, respectively, within 1 h. With the increase of temperature, hydriding rate and hydrogen absorption capacity were increased gradually. Therefore, temperature was an important factor influencing the hydrogen storage properties. The isothermal hydrogen desorption kinetics curves of Mg 95 Ni 5 -10 wt% PVP at 473 and 523 K under 0.005 MPa hydrogen pressure were showed in Fig.2 (b) . As seen in Fig.2 (b) , the hydrogen desorption capacity of 2.25 wt% could be reached at 523 K. Even at the low temperature of 493 K, Mg 95 Ni 5 -10 wt% PVP could release 1.06 wt%. 
Results and Discussion

Summary
In this paper the effects of PVP additive on hydrogen absorption/desorption kinetics of Mg 95 Ni 5 were investigated. The process preparing Mg 95 Ni 5 -10 wt% PVP composite did not change the phase structure of Mg 95 Ni 5 . The best capacities of hydrogen absorption and desorption of Mg 95 Ni 5 -10 wt% PVP composite were 2.39 wt% and 2.25 wt%, respectively, at 523K within 1 h.
